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© Projection screen device. 

A screen device suited to use in a projection 
©type display device for a high-definition television 
r-set The screen device includes a screen (9) on 
^which television images are projected, and a screen 
(V) frame (10) to which this screen (9) is attached at the 
^central section thereof. Incorporated into this screen 
CO frame are speakers (11, 12, 13) which are used as 
©the front speakers of a sound reproduction system of 
the type which is commonly known as the 3-1 type 
yj4-channel system. 
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SCREEN DEVICE 



BACKGROUND OF THE INVENTION 

This invention relates to a screen device best 
suited to use in a projection type display device for 5 
a high-definition television (HDTV) set. 

Nowadays, high-definition television sets which 
can provide more impact and realism in feeling 
than conventional television sets are being rapidly 
developed. Such high-definition television sets in- io 
corporate an audio system having three front chan- 
nels and one rear channel (hereinafter referred to 
as 3-1 type 4-channel system) (e.g. "NHK TECH- 
NICAL REPORT", 1986 11, VOL 29, pp. 417 - 
420). rs 

An example of such a system is shown in Fig. 
I.This system includes a front-left channel speaker 

2 arranged forward on the left (of a viewer 1), a 
front-central channel speaker 3 arranged forward at 

the center, a front-right channel speaker 4 arranged 20 
forward on the right, a rear-left channel speaker 5 
arranged " rearward on the left, and a rear-right 
channel speaker 6 arranged rearward on the right. 
The two rearward arranged speakers reproduce the 
same sound. 25 

Figs. 2 and 3 are a front elevational view and a 
plan view, respectively, of the screen of a conven- 
tional high-resolution television set and the front 
speakers of the 3-1 type 4-channel speaker system 
used therewith. As shown in the drawings, this 30 
conventional high-definition television set includes 
a screen 7 having a front projection type display, a 
left side sound speaker 2, a center sound speaker 

3 arranged behind the screen 7, and a right side 
sound speaker 4. 35 

In this television set. television images are dis- 
played on the screen 7, 3-channel front sound 
being reproduced through the speakers 2, 3 and 4 
arranged behind and on the left and right of the 
screen 2. The reference numeral 8 indicates the <o 
frame of the screen 7. 

With a television set with the above construc- 
tion, since the center sound spekaer 3 is arranged 
behind the screen 7, the screen operates as a 
barrier to the sound emanating from this speaker 3. 45 
Furthermore, in the case of a rear projection type 
display, the above-described speaker system can- 
not be adopted since the center speaker 3 ar- 
ranged behind the screen stands in the way of rear 
projection. Moreover, when a larger screen is em- 50 
ployed, the sound should be magnified accordingly 
so as to augment the impact and realism in feeling 
of the television system, resulting in large-sized 
speakers which occupy a relatively large floor area 
when installed. 



It is accordingly an object of this invention to 
provide a screen device in which the above-men- 
tioned problems are eliminated, i.e., a screen de- 
vice in which the sound from the center speaker is 
not interfered by the screen and which can provide 
greater impact and realism in feeling even with a 
complete system including speakers that is re- 
duced in size. 

Another object of this invention is to provide a 
screen device which can be used in a rear projec- 
tion type display. 

The screen device in accordance with this in- 
vention is characterized in that the three kinds of 
front speakers are incorporated into the screen 
frame to which the screen is attached in the central 
section thereof. 

Further, the screen device in accordance with 
this invention is characterized in that it includes, in 
addition to the speakers that are incorporated into 
the screen frame, speakers which utilize the screen 
itself as the diaphragm. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view illustrating the principle 
of the 3-1 type 4-channel sound reproduction sys- 
tem; 

Fig. 2 is a front elevational view of a conven- 
tional arrangement of a screen and speakers; 

Fig. 3 is a plan view of the arrangement 
shown in Fig. 2; 

Fig. 4A is a front elevational view of a first 
embodiment of this invention; 

Fig. 4B is a detailed front elevational view of 
the same; 

Fig. 4C is an exploded perspective view 
illustrating the mode of assembly of this embodi- 
ment; 

Fig. 5 is a front elevational view of a second 
embodiment of this invention; 

Fig. 6A is a front elevational view of a third 
embodiment of this invention; 

Fig. 6B is a detailed front elevational view of 
the same; 

Fig. 6C is an exploded perspective view 
illustrating the mode of assembly of the same; 

Fig. 6 D is a side sectional view of the same; 

Fig. 7 is a front elevational view of a fourth 
embodiment of this invention; and 

Fig. 8 is a front elevational view of a fifth 
embodiment of this invention. 



DETAILED DESCRIPTION OF THE PREFERRED 



3 



EP 0 323 110 A2 



4 



EMBODIMENTS 

Some embodiments of this invention will now 
be described. 

Fig. 4A shows a first embodiment of this inven- 
tion. As shown in Rg. 4A, a screen 9 on which 
high-definition television images are projected is 
attached to. the central section of a screen frame 

10. In order to provide a 3-1 type 4-channel sound 
reproduction system, a front-left channel speaker 

11, frontcentral channel speakers 12 and a front- 
right channel speaker 13 are respectively incor- 
porated into part of the left side section, the upper 
and lower middle sections, and the right middle 
section of the screen frame 10. As shown in Fig. 
4B, the speakers 11, 12 and 13 are respectively 
composed of a plurality of speaker units 11a to 
11e, 12a to 12e and 13a to I3e. Fig. 4C illustrates 
how this screen device is assembled. The screen 9 
Is fitted into a stepped section 10b provided in 
front of the central space section 10a of the screen 
frame 10c. The speakers 11, 12 and 13 are at- 
tached to the frame 10 by being fitted into respec- 
tive attachment cavities provided respectively, in 
the left section, the upper and lower middle sec- 
tions and the right section of the screen frame 10. 

In the screen device shown in Fig. 4, the 
screen 9 does not interfere the sound from the 
central channel speakers 12, so that the viewer can 
clearly hear it; thus the impact and realism in the 
feeling of the sound of the device are augmented. 
Further, since the speakers 11, 12 and 13* are 
incorporated into part of the screen frame 10, the 
entire device can be made to have a small overall 
size, and the space required for installation can be 
smaller than that for conventional screen devices 
even when the screen is designed to be compara- 
tively large so as to augment the realism and the 
impact in the feeling of the sound of the device. 

Unlike the conventional screen device de- 
scribed above, as the screen device shown in Fig. 
4 has no speaker arranged behind the screen, 
television images can be projected not only at the 
front but also from behind the screen. It can ac- 
cordingly be applied to a rear projection type dis- 
play. 

The front-central channel speakers 12 need not 
necessarily be provided in both of upper and lower 
side sections of the screen frame. Either the upper 
or lower speakers may be omitted. 

Rg. 5 shows a second embodiment of this 
invention. In this embodiment, the following speak- 
ers are incorporated into a screen frame 15 in the 
same manner as in the embodiment of Fig. 4: a 
front-left channel tweeter 16H arranged in the up- 
per left section (of the frame, the same applying to 
the following), a front-left woofer 16L arranged in 
the lower left section, a front-central channel tweet- 



er 17H in the upper middle section, a front-central 
channel woofer 17L in the lower middle section, a 
front-right channel tweeter 18H in the upper right 
section, and a front-right channel woofer 18L In the 
5 lower right section. 

Rg. 6A shows a third embodiment of this in- 
vention. As shown in Rg. 6A. a screen 19 on which 
high-definition . television images are projected is 
attached to the central section of a screen frame 
10 20. In order to provide a 3-1 type 4-channel sound 
reproduction system, this embodiment includes a 
front-left channel tweeter 21 H, a front-central chan- 
nel tweeter 22H and a front-right channel tweeter 
23H respectively incorporated into parts of the left 
15 side section, the upper and lower middle sections 
and the right section, of the screen frame 20. As 
shown in Fig. 6B, the speakers 21 H, 22H and 23H 
are respectively composed of a plurality of speaker 
units 21a to 21 e, 22a to 22e, and 23a to 23e. Rgs. 
20 6C and 6D illustrate how this screen device is 
assembled. The speakers 21 H, 22H and 23H are 
fitted into respective attachment cavities 21 f f 22f 
and 23f formed in the left section, the upper and 
lower middle sections and the right section, re- 
25 spectively of the frame 20. 

Further, the screen 19 of this embodiment is 
divided into three portions, i.e., a left-side portion 
19L, a middle portion 19C and a right-hand portion 
19R. The left-hand portion 19L is stuck to the 
30 diaphragm 21 g of the front-left channel woofer 21 L 
to be united therewith. The middle portion 19C is 
stuck to the diaphragm 22g of the front-central 
channel woofer 22L to be united therewith. The 
right-hand portion 19R is stuck to the diaphragm 
as 23g of the front-right woofer 23L to be united 
therewith. The reference numeral 22h indicates the 
drive unit of the speaker 22H, 

Since in this embodiment the three portions 
191, 19C and 19R of the screen 19 are respec- 
40 tively united with the diaphragms 21 g, 22g and 23g 
of the speakers 21 L, 22L and 23L and oscillate as 
a part thereof to reproduce bass sounds, they are 
able to realize clear reproduction of bass sounds. 
In addition, since the portions composing the 
45 screen 19 are utilized for reproducing bass sound, 
the space for the woofers can be spared. 

The woofers 21 L, 22L and 23L may be of the 
so-called flat type speakers. 

Rg. 7 shows a fourth embodiment of this in- 
50 vention. In this embodiment, the entire screen 19 is 
stuck to the diaphragm of a single flat woofer 24 to 
be united therewith. Apart from this, the structure of 
this embodiment is the same as that of Rg. 6. 
Since bass sounds are dull In directivity, the speak- 
55 er characteristics do not deteriorate very much 
even if only one woofer is provided, as shown In 
Fig. 7, instead of the three woofers shown in Fig. 6. 
In the embodiment shown in Rg. 7, a mixed bass 
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sound is reproduced by driving the single woofer 
with a signal in which the bass sound signals for 
the front-left channel, the front-central channel and 
the front-right channel are mixed together. 

Fig: 8 shows a fifth embodiment of this inven- 
tion. In this embodiment, a screen 25 is provided in 
a screen frame 26. The screen 25 is divided into 
three portions, i.e., a left-hand portion 25L, a mid- 
dle portion 25C and a right-hand portion 25R. The 
left-hand portion 25L is stuck to the diaphragm of a 
front-left channel speaker 27 to be united therewith. 
The middle portion 25C is stuck to the diaphragm 
of a front-central channel speaker 28 to be united 
therewith. The right-hand portion 25R is stuck to 
the diaphragm of a front-right channel speaker 29 
to be united therewith. The speakers used in this 
embodiment are adapted to reproduce the sounds 
of the entire band width. 



Claims 

1. A screen device comprising a screen (9) on 
which television images are projected, a screen 
frame (10) to which said screen (9) is attached at 
the central section thereof, and speakers (11, 12, 
13) incorporated into said screen frame. 

2. A screen device as claimed in claim 1, 
wherein said speakers (11, 12, 13) include a front- 
left channel speaker (11), a front-central channel 
speaker (12), and a front-right channel speaker 
(13). 

3. -A screen device as claimed in claim 2, 
wherein each of said speakers (11, 12, 13) com- 
prises a tweeter and a woofer. 

4. A screen device as claimed in claim 2, 
wherein said front-central channel speaker (12) is 
provided in the upper and lower sections of said 
screen frame. 

5. A screen device as claimed in claim 1, 
further comprising a woofer having diaphragm 
which is united with said screen (1 0). 

6. A screen device as claimed in claim 5, 
wherein said woofer comprises a front-left channel 
woofer, a front-central channel woofer, and a front- 
right channel woofer. 

7. A screen device comprising a screen (9) on 
which television images are projected, a scree'n 
frame to which said screen (9) is attached at the 
central section thereof, a plurality of speakers 
which are incorporated into said screen frame (1 0) 
and which are composed of a front-left channel 
speaker (11) situated to the left of said screen (9), 
front-center channel speakers (12) situated above 
and/or below said screen (9), and a front-right 
channel speaker (13) situated to the right of said 
screen (9). 



8. A screen device as claimed in claim 7, 
wherein each of said speakers (11. 12, 13) com- 
prises a tweeter and a woofer. 

9. A screen device as claimed in claim 1, 
s further comprising a woofer having a diaphragm 

(22) which is united with said screen (19). 

10. A screen device as claimed in claim 9. 
wherein said woofer comprises a front-left channel 
woofer, a front-middle channel woofer, and a front- 

w right channel woofer. 

11. A screen device as claimed in claim 9, 
wherein said woofer is driven with a signal in which 
the front-left channel signal, the front-central chan- 
nel signal and the front-right channel signal are 

15 mixed together. 

12. A screen device comprising, a screen on 
which television images are projected, a screen 
frame (20) to which said screen (19) is attached at 
the central section thereof, and woofers having 

20 diaphragms which are united with said screen (1-9). 
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FIG. 2 
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